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Ease  of  Processing 

•Hybrid  plastics  bridge  the  differences  between  ceramics  and  polymers 


Structure -Property  Relationships 


•  Molecular  Weight  Dependence  on  Mechanical  Properties 
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POSS- Styrene  Monomer  Synthesis 


J.  Inorg.  Organomet.  Polym 
Vol  11,  2002,  p.  155 


POSS- Styrene  Copolymer  Synthesis 


Macromolecules  Vol.  29,  1996  p.  7302 


TMA  Comparison :  POSS  ©roup  Effect 
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DMA  of  30  Wt.  %  POSS- Polystyrenes 
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•  Comparison  of  isobutyl ,  cyclopentyl  A  cyclohexyl 

*  High  Molecular  Weight  Bulk  polymerized  samples 


Solubility  of  High  Molecular  Weight  Copolymers 
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POSS  type  Degree  of  polymerization  Wt%  POSS  Styrene/POSS 
Cyclohexyl  >  3000  5-10  ~150:1 

IsoButvl  ~4000  35-40  ~17:1 


Reactivity  Ratios  for  Styrene  /  POSS- Styrene 


w  to 
§  to 


-£■  O 

10  a. 


a 

u 

a 

o 

fc) 

~o 

X> 

C3 

o 

L_ 

£_ 

£_ 

>* 

rH 

1 

CM 

4— 

c/) 

L_ 

£_ 

o 

fc) 

fc) 

M- 

E 

E 

O 

>- 

•  flMM 

4— 

o 

o 

a 

CL 

Cl 

£_ 

CD 

CD 

>- 

c: 

C 

•4- 

’> 

•  AMI 

o 

o 

+- 

£_ 

s_ 

U 

CD 

CT> 

a 

u 

■K  * 

* 

L_ 

^ — < 

CNJ 

▼—4 

£_ 

5  £ 

t)  g 

~a  E 

_Q  o 
4-  E 

g  O 


w  fc) 
L_  _C 
CO  -f— 

£  M- 

>  o 

O  V) 
CL  00 

o  +- 
o  a 

a  L- 


£  a 

O  n 

.iz  \ 

V)  co 

o  E 

i-l 

§  o. 

fc)  £ 
H  -E 


Assume  the  chemical  reactivity  of  the  propagating  chain  in  a 
copolymerization  to  be  dependent  on  the  monomer  at  the  growing  end. 


Reactivity  Ratios  for  Styrene  /  POSS -Styrene 


=  mole  traction  ot  styrene  in  copolymer 
=  mole  f raction  of  styrene  monomer  in  feed 
=  mole  f raction  of  POSS  monomer  in  feed 


Reactivity  Ratios:  Challenges 
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NMR  Spectra  of  Crude  Reaction  Product 


This  spectrum  shows  mostly  POSS-monomer  with  some  copolymer 


NMR  Spectra  of  Isolated  Copolymer 


This  spectrum  shows  monomer-free  copolymer 


Infrared  Spectrum  of  POSS- Styrene 


An  i Butyl  POSS-S1 


Infrared  Spectrum  of  Polystyrene 


Polystyrene  has  no  absorbance  at  483  cm  1 


IR  Calibration  Curve  for  POSS  Standards 


Reactivity  Ratio  For  POSS- Styrene 
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Nano-sized  inorganic  clusters  (POSS)  can  be  incorporated  into 
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reaction  with  itself  or  with  a  POSS-styrene.  A  POSS-styrene 
monomer,  however,  is  more  likely  to  react  with  styrene  than  with 
itself.  Therefore,  a  copolymer  sequence  should  be  close  to  random. 
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